Abstract. -The synthesis of a new class of liquid crystals, the isothiocyanates, is reported. For some phenylbenzoates and a biphenylisothiocyanate the transition temperatures and transition enthalpies are given. Both smectic and nematic phases are observed. The influence of the -NCS group on the dielectric behaviour is also investigated.
Introduction. -Recently we have shown [1], for two series of liquid crystals
and that the clearing temperature, T e and the anisotropy in the polarisability of the C Ar -X bond, Aa x , can be related to each other via T c = C Aa x , C being constant. Such a relation can be expected from the molecularstatistical theory of Maier and Saupe for the nematic phase if we assume that the molar volume at T c is almost constant within the series and that the polarisabilities of the various groups are additive. Of the investigated substituents X the •-CN group gives the largest value of Aa x (4.4 A 3 ) and consequently the highest T c .
These results have prompted us to search for other substituents with an even larger value of Aa^. We found that for the isothiocyanate group (-N=C=S) a value for Aa x of 12.3 A 3 is calculated from the molar Kerr constant (in solution) of phenylisothiocyanate [2] . In this calculation the assumption is made that the C Ar -N-C bond angle is equal or close to 180°. This assumption follows from the interpretation of the permanent dipole moments of ^-substituted phenylisothiocyanates [3] . The permanent dipole moment of phenylisothiocyanate is found to be 2.9 D. From these data is seems possible that the synthesis of isothiocyanates could lead to hitherto unknown liquid crystalline compounds with a high T c and relatively large positive dielectric anisotropy, due to the high Ac^ and the large dipole moment, respectively. /j-Cyano substituted phenylbenzoates [4] and diphenyls [5] are known to possess a high positive dielectric anisotropy, a good chemical stability and low melting points. Therefore we decided to concentrate on the preparation of the corresponding isothiocyanates.
Results and discussion. -The results will be presented in the following sequence : the transition temperatures, the transition enthalpies, the dielectric behaviour and X-ray diffraction studies.
1. The transition temperatures are given in table I. For comparison the date of the corresponding cyano substituted compounds are given.
In spite of the larger value of Aa^, the isothiocyanates have in general clearing temperatures not very different from those of the corresponding cyano substituted compounds. This could be due to a molar volume effect because the -NCS group is larger than the -CN group. Furthermore it is remarkable that whereas the cyano substituted compounds show only nematic phases the isothiocyanates all show smectic phases. The S A phases were classified by their simple focal-conic texture and their miscibility with other S A phases. In a miscibility study of compound 5 with an S A phase, we observed transition bars at the phase transition, described by Sackmann [8] as typical for the S A S E transition. The S E phase of 5 is observed in the mosaic texture [8] .
2. The transition enthalpies measured with differential scanning calorimetry (Perkin Elmer DSC IB) are presented in table II. The transition enthalpy for the S, I transition of compound 5 is rather large, which can be understood from the high ordering [9] .
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3. The dielectric behaviour of compound 2 was investigated in the nematic phase. At 670 this compound shows a dielectric anisotropy of + 10.1 (ell = 17.7 ; E, = 7.6). The corresponding cyano substituted compound has a dielectric anisotropy of + 16.1 (el, = 27.8 ; E, = 11.7) at 71.80 [7] . This difference can be attributed to the difference in dipole moments of the -NCS group (2.9 D) and the -CN group (4.0 D) [lo] , leading to a much smaller value of E,, for the isothiocyanate.
4. To study the different smectic phases in more detail an X-ray diffraction pattern was recorded for the compounds 2 and 5. From the sharp reflection at small angles the interplanar distances were found to be 2. Experimental. -The following reaction scheme is used for the synthesis of the isothiocyanato phenyl benzoates :
Thep-isothiocyanatophenol is prepared from, commercially available, p-aminophenol and thiophosgene in water, following the method of Dyson [ll] . The reaction product is extracted with ether and purified by destillation in vacuo (b. p. 141-142O/1 mm). The benzoyl chlorides are prepared with thionyl chloride from the corresponding benzoic acids, which are commercially available. The condensation of the phenol and the acid chlorides in equimolar quantities is carried out 'in pyridine at reflux temperature, or at room temperature for 24 hours [12] . The reaction product is isolated after dilution with water and recrystallized from hexane or petr. ether 60-80. IR and NMR spectra are in agreement with the structures shown. The starting product draminobiphenyl (carcinogenic) is commercially available. The reaction of trifluoroacetic anhydride with 4-aminobiphenyl is carried out, following the procedure described by Stauffer [13] . The Friedel-Crafts acylation is carried out in CS, [14] at room temperature for 60 hours. The reduction with hydrazine hydrate 80 % is performed using the procedure of Steinstraesser [15] . The isothiocyanation is carried out in a water-chloroform mixture, according to the literature [16] 
